INTRODUCTION
Indonesia is the fourth most populated country in the world with a considerably high population growth rate. Based on the Central Agency on Statistics, the population of Indonesia in 2010 is 237,641,326 people, meaning an increase of 31,373,731 people since year 2000. The population growth rate of Indonesia from 2000 to 2010 approximated 1.49% per year, which means that if family planning programs are not reinforced, the population of Indonesia is predicted to reach 368 million people by year 2020. 1 Currently, the most commonly used contraceptive method is hormonal contraceptive methods, which includes depot medroxyprogesterone acetate (DMPA) injection, combined injectable contraceptives and subcutaneous contraceptive implants. 2 DMPA is a synthetic progesterone that has similar chemical structure to progesterone that has glucocorticoid properties, while levonorgestrel implants have mineralocorticoid properties. This means that theoretically these contraceptive methods could cause an increase in body weight. 3 A previous study by Fraser and Dennerstein reported weight gain in DMPA acceptors. However, a comparative study on long-term DMPA use by Surasak Taneepanichskul et al concludes that no significant difference in weight gain is observed between DMPA users and controls. 4 Weight changes in implant acceptors have been reported by several clinical trials affirming that implant acceptors in America with 1-year period of utilization experienced weight gain at an average of 1.2 pounds.
From the stated theoretical framework and previous studies, we find it necessary to do a study on the BMI changes in DMPA acceptors in comparison with implant acceptors.
METHODS
This study is carried out at Dr. Wahidin Sudirohusodo Hospital and several teaching hospitals in Makassar, as well as participants of mobile family planning services provided by the National Family Planning Coordinating Board in collaboration with the Obstetrics and Gynecology Department Hasanuddin University. The duration of the study spans from December 2011 until December 2012.
We performed a prospective comparative observation by comparing BMI and lipid profiles in DMPA injection acceptors and levonorgestrel implant acceptors. The sample in this study is women accepting DMPA contraceptives or levonorgestrel implants who subsequently had quarterly weight and height measurement as well as blood sample collection for a period of one year.
The population we target in this study are acceptors of injectable DMPA contraceptives and levonorgestrel implants in the family planning clinic of teaching hospitals in Makassar as well as the mobile family planning program. The inclusion criteria is women accepting injectable DMPA contraceptives or 2-capsule levonorgestrel implant who have signed the informed consent.
The data collected was analyzed using bivariate analysis in the form of independent and "before/after" t-test to test the average from two populations that are independent of each other and which the researcher has no information on the variability of the population. Independent means that one population is not influenced by or related to the other population.
RESULTS
In Table 1 we can see that the age of DMPA and implant acceptors ranged between 20-35 years old with most DMPA acceptors falling in the age range of 30-34 years old (13 people; 61.9%) and for implant acceptors most fall into the age range of 20-24 years old (9 people; 81.8%). Regarding education levels, DMPA acceptors were dominated by samples with elementary school education (9 people; 64.3%) and junior high school education (9 people; 50%) while implant acceptors were dominated by samples with senior high school education (10 people; 62.5%). For occupational status, almost all of our samples were housewives, while only two were private sector employees. Table 2 illustrated the change in BMI experienced by the 24 DMPA acceptors as measured quarterly. At month 0, the average weight of DMPA acceptors was 55.15 kg with average BMI of 22.76 kg/m2 with a drop in weight at the third month of 0.16 kg with BMI of 22.70 kg/m 2 . Starting from month 6, DMPA acceptors experienced an increase in weight and BMI. Furthermore, at month 9 they experienced a significant gain in weight (p=0.014) and BMI (p=0.010). In general, comparing month 0 to month 12 in DMPA acceptors, there was a significant gain in body weight (p=0.001) and BMI (p=0.000).
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Furthermore, Table 2 also shows that at the first measurement, the average body weight of implant acceptors was 49.98 kg with average BMI of 21.31 kg/m 2 and there was a significant gain in body weight (p=0.008) and BMI (p=0.005). Comparing the first and last measurements in implant acceptors, there was a significant increase of body weight averaging 2.92 kg (p=0.002) with an average BMI of 22.29 kg/m 2 (p=0.001). Table 3 shows that average HDL levels of DMPA acceptors was 47.29 mg/dl at the first month, which was within normal levels (>40 mg/dl). On the third month, there was a rise in HDL levels of 3.37 mg/dl although it was insignificant. On the 6 th and 9 th month, HDL levels show a tendency to decline which continues until the level reach 46.29 mg/dl on the last measurement.
Likewise, average HDL levels in implant acceptors were within normal limits. On the third month, HDL level was reduced by 1.63 mg/dl but was continued by a rise starting from month 6 to the end of the study. However, this change in HDL level was found to be insignificant.
Average LDL level in DMPA acceptors on the first measurement was 117.37 mg/dl, which was higher than the normal level of 100 mg/dl. On the third month, average LDL level fell by 3.87 mg/dl but increased on the sixth month and showed to be steady until the 12 th month.
Among implant acceptors, LDL levels on first measurement averaged 112.62 mg/dl. On the third and sixth month, the trend was found to be increasing but fell on the 9 th and last month. The changes in LDL among DMPA and implant acceptors showed a significant rise on month 12 with p=0.028.
Furthermore, triglyceride levels in DMPA acceptors were found to be within normal limits (<150 mg/dl). On the first measurement, triglyceride level was 121.67 mg/dl and showed a downward trend until the 9 th month but experienced a climb on the last month. This change in triglyceride level did not reach statistical significance. The average triglyceride level of implant acceptors on the first measurement was within normal limits (122.25 mg/dl). The fluctuation in triglyceride level in implant acceptors was similar to DMPA acceptors. However, the rise in triglyceride level in the last month did not surpass the measurement in month 0.
Total cholesterol levels at month 0 in both groups were within normal levels (<200 mg/dl). In DMPA acceptors, total cholesterol experienced a rise starting from the 6th month with a total increase of 8.67 mg/dl in total cholesterol. However, the increase was not found to be statistically significant. In contrast, average total cholesterol showed a tendency to decrease until the final measurement although a spike of 5.13 mg/dl was 
DISCUSSION
This study shows that the increase in body weight and BMI was more pronounced in implant acceptors compared to DMPA acceptors. We hypothesize this is caused by the mineralocorticoid properties of levonorgestrel, leading to fluid retention. However, further studies are needed to investigate the effect of levonorgestrel on weight changes until the end of implant use. Other factors that may influence weight gain but were not studied include genetic patterns, psychologic factors, physical activity, eating habits, alcohol consumption and smoking. Some people have a habit of eating more as a response mechanism towards negative psychological conditions such as sadness, boredom or anger. However, some others have the opposite response. Aside from the factors listed previously, specific medical conditions or medications may cause weight gain. 5 A study by Marcia Pantoja et al found an increase of BMI as much as 1.78 kg/m 2 in DMPA acceptors after 1 year of usage. Another study reported 5% increase in body weight after 6 month usage of DMPA or a monthly increase of approximately 0.35 kg. A study by Balogun in Nigeria showed the increase of body weight in levonorgestrel contraceptive implant acceptors is 1.3 kg and 2.4 kg in the 6 th and 12 th month after implant use respectively. 6, 7 HDL cholesterol has protective effects from coronary disease. High HDL levels can be found in individuals who are physically active and not obese. 8 In this study, HDL levels in DMPA acceptors fell starting from the 6 th month until the end of the study, with a total decrease of 1 mg/dl from the first measurement. In implant acceptors, HDL levels declined on the third month, but increased in the following months. In the final measurement, total HDL levels underwent a decrease of 0.46 mg/dl compared to the first measurement. However, the changes in HDL levels in DMPA or implant acceptors were not found to be statistically significant.
Levonorgestrel concentration in the blood is approximately 80 g/24 hours after implant insertion which persists until the 6 th month and declined to 30 r/24 hours thereafter. HDL was found to increase starting from the 6 th month in accordance to the fall in levonorgestrel concentration in blood.
LDL cholesterol is a lipoprotein responsible for transporting serum cholesterol into the cells. This function of LDL allows it to mark the development of cardiovascular diseases, such as coronary heart disease. 9 In DMPA acceptors, the rise in LDL until the 12 th month was 6.5 mg/dl from the first measurement. In implant acceptors, LDL level was elevated to a maximum level on the 9 th month but fell until the 12 th month so that it had an overall reduction of 1.62 mg/dl from the first month. The change in LDL was significantly different in DMPA and implant acceptors (p=0.028), which indicates the tendency of DMPA acceptors to experience a rise in LDL levels in the long term compared to implant acceptors. 
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LDL reached its maximum level faster in implant acceptors, which was at week six. We hypothesize that this is coupled with the concentration of levonorgestrel, which was highest in the 6 th month with subsequent decline until the 12 th month. In DMPA acceptors, the concentration of medroxyprogesterone acetate tends to be stable causing constant suppression of endogenous estrogen. Endogenous estrogen suppression by progestin causes an increase in the excretion of VLDL in the liver. LPL will subsequently mediate the lipolysis of VLDL into VLDL remnant or commonly known as IDL. Hepatic lipase activity will convert IDL into LDL. The consequence of this chain of events is the increase of LDL concentration in the blood.
Carrie et al found no significant change of LDL levels in DMPA acceptors. In contrast, Araujo et al reported a slight decrease in LDL concentration in the first year of levonorgestrel implant use. 9 Previously, the role of triglycerides is often neglected but current evidence shows the contribution of triglycerides on the pathogenesis of coronary heart disease. In our study, the triglyceride levels in DMPA acceptors shows a tendency of decreasing. The maximum drop in triglyceride concentration was found in the 9 th month at 92.83 mg/dl. Both DMPA and implant acceptors experience the greatest decline on month 9. Although this fall in triglyceride concentration was found in more implant acceptors, it was not found to be statistically significant.
Triglyceride concentration reduction was less pronounced in implant acceptors than DMPA acceptors, which may be caused by the younger age of the implant group. With addition of age, physical activity tend to decrease leading to a decline in metabolic rate. Consequently, triglyceride levels tend to increase with age. 8 Another factor influencing triglyceride level is diet and eating habits, eventhough it was not investigated in this study. Kaunitz et al did not find a significant change in triglyceride level in DMPA acceptors after 96 weeks of use. 10 Total cholesterol level of DMPA acceptors was 183.7 mg/dl on the first measurement and the trend seems to be increasing on the following month. On the final measurement, the rise in total cholesterol level was as much as 8.67 mg/dl. Implant acceptors started with a total cholesterol of 181.37 mg/dl and reached its maximum level on month 6. After that, total cholesterol tend to fall until the 12 th month with a total drop of 5.37 mg/dl. We can see a significant difference in overall total cholesterol changes between DMPA and implant acceptors (p=0.035).
Theoretically, the total cholesterol increase in DMPA and implant acceptors was caused by induction of pre-adipocyte differentiation, LPL activity and triglyceride synthesis, which increase visceral adipose. 11 
CONCLUSION
Both DMPA and implant acceptors experience an increase in BMI, but it was more pronounced in implant acceptors. HDL reduction occurred in both contraceptive methods but in implant acceptors it only occurred in the third month and bounced back until the last month. LDL concentration in DMPA acceptors increased until month 12, while in implant acceptors it increased until month 9 before falling at the last measurement. Triglyceride concentration showed a non-significant decrease in both groups. Total cholesterol showed an increasing trend in DMPA acceptors which was observed until the last measurement. Meanwhile, in implant acceptors, the rise in cholesterol was only observed until the 6 th month and continued to fall for the following months.
Further investigation is needed on the weight and lipid profile changes in DMPA and implant acceptors until the end of effective contraceptive duration. Investigation on other hormonal contraceptive methods is also needed to increase the knowledge of clinicians involved in family planning.
